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ABSTRACT: This work presents the results of field testing of several experimental antifouling paints, which were exposed for up to 471 
days to natural sea water in the Caribbean. The testing site was selected in order to obtain very critical conditions; therefore, static panels 
were immersed in water considered as having an intense biological activity. Paints formulations are based in natural rosin as binder, and 
cuprous oxide as biocide. Three different plasticizers and binder/plasticizers ratios were employed, obtaining 22 different formulations, 
which were classified in three different groups according to their biocide leaching rate. Besides this, three commercial products were tested 
for comparison. Some of the experimental formulations, including paints with low biocide release rate, show as good or better performance 
than the commercial ones. From the plasticizers employed (chlorinated rubber, vegetable oleic acid, and vegetable oil), it was found that the 
best results were obtained with formulations prepared with chlorinated rubber. It was also observed that physical chemical water properties 
might have an important effect on paint efficiency, particularly the presence of particulate matter in the water or important variations of 
water oxygen content.
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RESUMEN: En este trabajo se presentan los resultados de la evaluación en campo de varias pinturas anti-incrustantes desarrolladas 
experimentalmente, luego de ser expuestas por 471 días a condiciones naturales de agua de mar en el Caribe. El lugar de exposición fue 
seleccionado con el fin de obtener condiciones ambientales severas, para este propósito se sumergieron paneles estáticos en agua con 
alta actividad biológica. Se usaron tres diferentes plastificantes y diferentes relaciones plastificante/ligante, para finalmente obtener 22 
diferentes formulaciones que fueron clasificadas en tres diferentes grupos de acuerdo a la velocidad de liberación del biocida. Para efectos 
de comparación, se emplearon tres productos comerciales. Algunas de las formulaciones desarrolladas mostraron igual o mejor desempeño 
que los productos comerciales. Los mejores resultados se encontraron cuando se usó caucho clorado como plastificante. Finalmente se 
encontró que las condiciones físico-químicas del agua tienen un efecto significativo en la eficiencia biocida de las pinturas, particularmente 
la presencia de material particulado y el contenido de oxígeno.
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1.  INTRODUCTION
The marine environment is well known as one of the 
most challenging when dealing with material and 
surface protection. Marine biofouling appears to be 
one of the major problems found in surfaces exposed to 
such an environment and it is defined as the undesirable 
accumulation of organisms on surfaces immersed in 
sea water. This biological process induces inconvenient 
effects on ships such as raising the frictional resistance, 
increasing the frequency of dry-docking operations, 
the deterioration of the corrosion protection system, 
and the introduction of non-native species into a given 
environment [1]. The strategy developed to control 
this phenomenon in recent decades is mainly the use 
of a protective organic coating containing particulate 
